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Abstract 
Department of Chemical and Process Engineering (JKKP), Universiti Kebangsaan Malaysia has taken an initiative to implement 
an Integrated Project (IP) for Year II and III since the 2006/2007 session. This project combines three or four department offered 
compulsory courses each semester. Integrated project delivered to students is chemical/biochemical engineering problems with 
open solutions. This approach allows the application of generic skills of students such as leadership, work in teams, communicate 
orally and in writing and learn to find the current information through a process of lifelong learning. Student achievement in 
completing the Integrated Project has been measured and assessed through presentations and reports. This study was performed 
to measure the effectiveness of the Integrated Project implemented after four years in JKKP. Therefore, a questionnaire was 
distributed to the first batch of students who have been through fully integrated project while studying at JKKP, in a graduate 
friendly event at the end of their study. Analysis results of the effectiveness of the Integrated Project show that it has improved 
the confidence level in generic skills such as oral and written communication, teamwork, lifelong learning and the identification 
of current issues in students since it was firstly introduced in session 2006/2007. Positive feedback is also obtained from the 
students and they felt that Integrated Project should be continued in the future because it really helps them in completing design 
projects in the final year of their studies. 
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
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1. Introduction 
Based on Outcome Based Education (OBE) which began at the Faculty of Engineering and Built Environment 
since Semester I Session 2005/2006 (Mohd Nor et al. 2006; Crosthwaite et al. 2006), Department of Chemical and 
Process Engineering (JKKP) has started implementing the Integrated Project (IP) at the departmental level for Year 
II Session 2006/2007 (Abdullah et al. 2007; Takriff et al. 2007). This approach requires students to take an active 
role in the learning process and encourage each course lecturers to adopt innovative delivery methods such as 
Project Based Learning (PBL), Project Oriented Problem Based Learning (POPBL), Active Learning (AL), 
Cooperative Learning (CL) and others (Mohd.Yusof et al 2005; Felder & Brent, 2006). Until Semester II Session 
2008/2009, the implementation of IP in JKKP has gone through a full cycle in which the first group of students had 
already completed their studies successfully at university as the first batch graduate who had been through the full 
outcome-based education process. All the implementation and also the improvements process of IP throughout this 
period have been reported in Abdullah et al. (2008). To evaluate the effectiveness of the implementation of this IP, 
one questionnaire was distributed during the Graduate Friendly Event on 10 April 2009. The result of these 
questionnaires is analyzed in order to see the effectiveness of the implementation of IP, especially itse impact on the 
application of generic skills to the students during their study at the department.  
Learning outcomes are statements of what each student should know, understand and are able to do so at the end 
of a learning process (Fitzpatrick et al. 2009; Cobb et al 2007). Through the implementation of IP, there are six 
learning Program Outcome (PO) which has been accounted for and measured (Abdullah et al. 2007), which are:  
x To apply basic knowledge (PO1) 
x To communicate effectively in orally and writing (PO2). 
x To work in groups with the ability to manage (PO6). 
x To adherence to life-long learning skills (PO8). 
x To identify current issues (PO11). 
x To use modern engineering tools such as the ICON®, HYSYS®, SUPERPRO®, AUTOCAD® and 
 others in problem solving (PO12). 
 
Among these six PO1, PO2, PO6, PO8, PO11 and PO12 which directly related to generic skills will be 
emphasized through a discussion of the results of the questionnaire. 
2. Research Methodology 
Questionnaires were distributed during the Graduate Friendly Event being held on 10 April 2009. Its divided into 
six main divisions, which are general, implementation of integrated project, integrated project content, generic 
skills, exposure and use of software process simulator (HYSYS®, ICON®, SUPERPRO®), and finally, suggestions 
for improvement. 
The first part (Part A) of the questionnaire asks about the demographics of the respondents, including gender, 
race, and programs. Then the second part (Part B) will focus on the respondent satisfaction on the Implementation of 
the IP whether the given period is appropriate and should be continued or otherwise. 
The third section (Part C), which requires respondents to provide feedback on the content of the IP whether it is 
closely related to the courses taught in the lectures. Generic skills are addressed in the next section (Part D) in which 
the respondent was asked about the communication and writing skills acquired during the IP whether it has 
increased their confidence to communicate orally or through writing. This section also includes the broader 
definition of generic skills, including lifelong learning, group work, and skills in using ICT facilities and to identify 
current issues. As in all IP implementation, students are required to use software such as HYSYS®, ICON® and 
SUPERPRO®, the respondents need to respond whether the exposure (Section E) to the software are sufficient, and 
help them during the Plant Design Project at the end of their studies. Finally, respondents are also being asked to 
provide any suggestions for improvement (Section F) on the implementation of the IP as a whole. 
3. Results and Discussion 
3.1. Respondent’s Demography 
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Group of students surveyed are 48 students from Chemical Engineering Program and 24 students from 
Biochemical Engineering Program as shown in Figure 1. Chemical Engineering Program has a total of 62.5% (30) 
from the total students responded the questionnaire. Meanwhile, Biochemical Engineering Program has a the total of 
70.8% (17) students who have been involved in the IP survey. 
 
 
 
Figure 1. Student composition of chemical engineering program and biochemical engineering program at JKKP   
 
Based on the number of respondents indicated, the demographics in terms of race and gender of students for both 
programs are shown in Figures 2 and 3. 
 
 
 
Figure 2. The distribution of race and gender of the respondent in Chemical Engineering Program  
 
 
 
Figure 3. The distribution of race and gender of the respondent in Biochemical Engineering Program  
3.2. Implementation of Integrated Project 
To review the effectiveness of IP in terms of the implementation, a number of statements listed in Table 1 were 
presented in the questionnaires form to the respondents. 
 
Table 1. Statements of the Integrated Project implementation 
 
No Statements 
1. Integrated projects is being carried out smoothly throughout the year 2 and 3 studies  
2. The implementation of integrated projects is improved from time to time  
64% 
36% 
Chemical
Biochemical
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3. The implementation of integrated project is improved based on the feedback given  
4. Integrated project implementation period is appropriate to the scope  
5. Integrated projects should contribute 25% to the total marks for each course involved  
6. Students are given sufficient information about the implementation of integrated project  
7. Cooperation from lecturer of each course involved is helping me in carrying out assigned Integrated Project  
8. The implementation of an integrated project help me to prepare for final examinations  
9. Studio OBE provided is being used for integrated project activities  
10. Infrastructure facilities in the JKKP as computer labs, studios OBE and wireless internet connection are in 
accordance with the implementation of an integrated project  
 
 
(a)  
 
(b)  
 
Figure 4. Results of the respondent's agreement in the Implementation of the IP for both (a) Chemical, and (b) Biochemical Engineering Program 
Based on the analysis results, about 70-80% students had selected "Strongly Agree" and "Agree" to all categories 
of the statements given except for the statement 6 and 8 where it only achieved 60-70% level of "Strongly Agree" 
and "Agree" for both Chemical Engineering and Biochemical Engineering Program as shown in Figure 4. The sixth 
statement asked about the adequacy of the information provided in the Implementation of IP. Perhaps the very 
nature of the students who are always spoon fed still plagues the minds of students who expect all the information 
given directly to them. However, they had already being briefed early about the program outcomes to be achieved at 
the end of IP. Following this review, JKKP will ensure that the each coordinator of IP and each lecturer need to 
emphasize program outcomes of IP in their lectures. 
The study by Fitzpatrick et al. (2009) also showed that more than 60% of the students said that they have not 
being clarified about the learning outcomes during their studies. Therefore, this matter will focus on each lecturer to 
constantly remind the IP during learning outcome in the study. Similarly, the 8th statement is asked whether PB can 
help them in the final examinations. For respondent who are not actively involved in the calculation and is only 
involved in collecting data and information, these people will feel that IP does not help them in the final 
examinations.  
3.3. Content of Integrated Project 
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Table 2 lists the statements that were asked to the respondents about the IP content, including the suitability of IP 
with the courses offered in the same semester, whether the implementation of IP can help to the understanding of the 
concepts and theories learned in lectures and facilitate the completion of the final year design project and the 
identification of current issues, such as safety and environmental conservation. Based on the analysis results shown 
in Figure 5, a total of 70-80% has chose "Strongly Agree" and "Agree" to all the statements given for both Chemical 
and Biochemical Engineering Program.  
 
Table 2. Statements of IP content  
 
No Statements 
1. The scope and content of integrated project fit with the courses offered in the semester  
2. Integrated Project helps me to understand and reinforce the basic concepts of chemical / 
biochemical engineering  
3. Integrated project helps to achieve the program outcomes of courses offered  
4. Integrated projects show interrelationships between chemical/biochemical engineering 
courses in problem solving  
5. The scope, content and level of integrated project difficulty is increased gradually along 
the study year. 
6. Implementation of an integrated project helps me to complete the final year design 
project  
7. The implementation of an integrated project exposes me to the concept and practice of 
sustainability such as safety and environmental protection  
 
 
(a)  
 
(b)  
 
Figure 5. Results of the respondent's agreement towards statement in the PB content for both (a) Chemical, and (b) Biochemical Engineering 
Program  
3.4. Generic Skill Competency through Integrated Project 
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To evaluate the effectiveness of IP in the generic or soft skills such as identifying current issues, oral and written 
communication, teamwork, lifelong learning in the information from sources that are relevant and critical view in 
translating the data obtained, a statement as listed in Table 3 were asked to the respondents. Figure 6 shows the 
positive responses obtained in the category of generic skills, because the majority (over 80%) think IP can help them 
in acquiring generic skills as stated. Through the completion of the four series of IP completion that need to be 
encountered during the study in Years II and III (Abdullah et al. 2008), the respondents felt they could build more 
confidence in the acquisition of generic skills outlined as well as help them in their plant design project in the final 
year. This proves that the implementation of IP yielded an overwhelming success and it should continue in the 
future. 
Table 3. Statement of the Generic Skills Competency in Integrated Project 
 
No Statements 
1. Integrated projects provide exposure and training in group work.  
2. Integrated project exposed me to diversity in a group and train me to contribute positively. 
3. Integrated project train the communication skills by written with a particular style.  
4. Integrated project train the communication skills by oral presentations.  
5. Integrated project train me to explore the issues / problems that need solutions independently. 
6. Integrated project train me to find the necessary information from various sources. 
7. Integrated project helped me realize and understand the current issues related to engineering  
8. Integrated project taught me to analyze and interpret data, and gives the critical view on an issue. 
 
 
(a)  
 
(b)  
 
Figure 6 . Results of the respondent's agreement in  Generic Skills for both (a) Chemical, and (b) Biochemical Engineering Program 
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3.5. Application of Software Process Simulator (HYSYS®, ICON®, SUPERPRO®) 
In implementing the IP, JKKP students have been exposed to the application of design simulator of HYSYS®, 
ICON® and SUPERPRO® softwares as well as other software such as Visio® and AUTOCAD® as early as the 
second year of study. They were given a short exposure in their first year of IP (in the second year of study) in the 
hope that they can use this software from year to year until they do a final year design project. In the final year, they 
were exposed in detail how to use this software. With early exposure provided, students are expected to take the 
initiative to use this software by themselves. Students are also being reminded that they are not expected to fully 
skill using the software because there are many theories that they have not covered, for example a function of the 
unit operations such as distillation and absorber and so on. Table 4 lists the statements that require respondents to 
provide feedback on the appropriateness of the software exposed, the duration of exposure, integration theory 
obtained in the course into the IP and whether this early exposure will help them in the final year design project. Use 
of this software can also test the students to think critically in evaluating the results obtained from the software 
compared with the values manually calculated. 
 
Table 4. Statement of the Application of the Design Simulator Softwares 
 
No Statements 
1. Exposure to HYSYS® / ICON® / SUPERPRO® software is sufficient.  
2. Applications of HYSYS® / ICON® / SUPERPRO® software in the 
integrated project required me to learn more about the software. 
3. The use of HYSYS® / ICON® / SUPERPRO® software helps to 
integrate the learning process of the lecture topics for different courses.  
4. The use of HYSYS® / ICON® / SUPERPRO® software of the project 
show the interrelationships between engineering courses in chemical / 
biochemical engineering in solving problems. 
5. The use of HYSYS® / ICON® / SUPERPRO® software in integrated 
project help me to complete my final year design project  
6. The use of HYSYS® / ICON® / SUPERPRO® software in an integrated 
project train me to be more critical in assessing the results either it can be 
adopted or otherwise. 
 
Based on the results obtained from the respondents, as shown in Figure 7, only 20-40% of the respondents from 
the two programs selected "Strongly Agree" and "Agree" to the first statement about the duration of exposure. The 
majority felt that the exposure of this software is not sufficient. This commentary is always obtained at the end of an 
Integrated Project session and the department is taking proactive steps to involve PETRONAS officers in training 
students in the ICON software. However, 60-80% agrees that the use of this software has helped them in the final 
year design project, integrating theory derived from the course and think critically in evaluating the data provided by 
the software. 
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(a) 
 
 
(b)  
 
Figure 7. Results of the respondent's agreement towards statements in the use of simulator process for both (a) Chemical, and (b) Biochemical 
Engineering Program 
 
3.6. Suggestions for Improvement  
 
Table 5 lists all the suggestions and comments received from respondents of both programs. Some respondents 
who agree with the IP implementation suggested that it need to be continued in the future. Respondents from both 
program suggested that the exposed period of the HYSYS software need to be extended by holding a special lecture 
of HYSYS in the Year II. 
On a proposal for lecturers to take action against "sleeping partner", this matter will be emphasized by the IP 
coordinator so that each group make a formal complaint early and does not wait until the last minute if there are 
group members who do not cooperate. Lecturers will scrutinize the individuals who do not give their cooperation in 
the project. In addition, each member of the group are also required to evaluate their team members in the peer 
assessment which comprising 20% of the total IP marks. 
Meanwhile, the proposal to make a visit to the plant before the implementation of IP is a good idea but in terms 
of planning and logistics it is difficult to implement, especially in obtaining the industry permission to enter their 
premises and also the number of students entering the plant site is restricted. Besides that, to obtain a similar 
industry to the IP problem is something that is hardly to achieve. However, the department is always taking efforts 
and initiative to arrange industrial visits and lectures for each year of study in each semester to give real industrial 
exposure and experience to students. Apart from the above suggestions and comments, many respondents felt that 
the implementation of IP is a good learning activitiy, and it should be continued in the future. 
 
Table 5. Proposed improvements provided by the respondents 
 
Chemical Engineering Program 
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1. Difficulty in obtaining kinetic data for the project.  
2. Prepare database data for each project title.  
3. Integrated project given need to include the current information and technology. Deeper cooperation with 
large companies such as Shell, Exxon Mobile and BASF could improve the quality of the integrated 
project. More than a computer program should be included in the project.  
4. Lecturers need to relate the integrated project given in the classroom so that students can appreciate what 
they do for the project.  
5. Integrated Project is a good medium for student to understand better and apply the learning into technical 
things. 
6. Making a special subject for study during the HYSYS software in Year 2 so that students are fully applied 
during the IP.  
7. Exposure to SUPERPRO and HYSYS is not sufficient. There need a special course for the software 
subjects so that students have better understanding about the software. Classes available are not sufficient.  
8. Integrated project should proceed.  
9. Integrated project even can enhance students' understanding of the interconnections between subjects, but 
the student still not be able to complete the project effectively. It is proposed that a project title can be 
done for two semesters to allow students to have enough time to find more information.  
10. Time for presentations should be notified early, so that student able to prepare in advance and have enough 
time to finish the project.  
Biochemical Engineering Program 
1. SUPERPRO / HYSYS software that use can help but it is better if given more exposure  
2. Instruction need to be delivered clearly especially those KB students.  
3. Must have a clear division of responsibility and fairness among group members. Cooperation among group 
members is very important in the process of project delivery. Lecturers need to take action against students 
who do not contribute positively to the group  
4. Hold a briefing on the technical integration of theory of the courses learned. Examples of project 
framework need to be given as a guide.  
5. Integrated project is a good project, where students can apply theories learned in class. Through this 
project, students will be able to understand a subject better. Proposal: an integrated project should be 
continued and applied to all years of teaching. This project can be improved if software such as HYSYS, 
ICON and SUPERPRO are exposed at an earlier stage.  
6. i. PBL is good for all. 
ii. Proposed each semester has a different member in order to adapt to the different characteristics. 
iii. Have a presentation on time and was told early (1 month BEFORE). The presentation should be 
attended by all course mate, not by our group to reveal the advantages and disadvantages, compared to 
other groups. 
iv. Evaluators are recommended to have a heart to educate and nurture, not all based on their experience 
certainly a lot more than us. Lecturers should have a nice heart. 
7. Arrange a trip to the plant regarding the integrated project before the project. 
4. Conclusions 
Overall, the results of the survey analysis for the first group of JKKP students who have completed full cycle of 
the Integrated Project since Year II showed that they were very satisfied with the Implementation of the IP and 
stated that IP can help to develop self-confidence in generic skills such as communication, teamwork, lifelong 
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learning and the identification of current issues of safety and environmental conservation. The Department of 
Chemical and Process Engineering will constantly improve its implementation and content of IP so that every 
student will get benefit from it. 
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